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(54) CATALYST FOR PURIFICATION OF EXHAUST GAS 

PURPOSETo obtain a catalyst maintaining its activity without destroying the 
perovskite type crystal structure even at a high temp, above a specified temp, by 
dfsposing a specified 1st layer on a carrier substrate and . 2nd I layer o<^.<*«M 
muWpole oxide on the 1st layer and carrying a noble metal m the 1st or 2nd layer 
CONSTITUTION: A 1st layer 4 contg. at least alumina and further • contg- Zr02 added 
or carried in the surface layer is disposed on a carrier substrate 2, a ^nd teyer i contg. 
a multiple oxide having a perovskite type structure represented by formub Lnl 
xAxM03 (where Ln is one or more kinds of rare earth metals other than Ce A is Ce or 
o^e o^more kinds of alkaline earth metals, M is one or more kinds ^aj^on metals 
and 0<x<1) is disposed on the 1st layer 4 and a noble mete such as P 18 » _camed , n 
at least one of the 1 st and 2nd layers 4, 6 to obtain the objective catalyst By th.s 
structure, the noble metal is hardly sintered even at a h.gh hemp, above 800 Cm an 
amosphe e in which exhaust gas varies and high purification achv.ty can be maintained. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

, This document has been translated by computer. So the translauon may not reflect the original precisely. 
2**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



gS^HeUt-aver which 

alumina at least, It is prepared on said 1st ayer and '^^^^^ one sort or two sorts or more, and the 2nd layer 
earth metal excluding [ Ln ] Ce and A are trans,t.on r™^™^ by 0 < x<1, and it is said catalyst for exhaust gas 
containing the multiple oxide of perovskite type structure in which* is shown Dy 

purification of the 1st layer and the 2nd layer w,th ^"^^ oxide with which at least Ce and 

side of the 1st layer and the 2nd layer coexists. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
and nitrogen oxide (NOx). 

Kription of the Prior Art] Utilization is expected as a ^ 

Xe muEple oxide which has the perovskite type "^^^^ However the perovskite mold muftiple oxide catalyst 
metals purifies CO. HC. and NOx (refer to J P- 59 : 870 ^^^^^ activity and and it also needs to satisfy the 

aims at using it below 800 degrees C, and when .s ^^^^TJEi *• catalyst for automobile exhaust, it cannot be 
endurance ,» ar ■ iKT^S^SSw. oxide is used at an e.evated temperature 900 degrees C or 
^XZSZS^^^ and ^^JS^^ -d multiple oxide is a ft* inferior in 
[0003] Moreover, although CO and the punficafon ca ^f n ^;^TuTJ a three way component catalyst for automob.le 
L purification capacity of NOx, and they are not enough to P£^£^££ necessary is just to make noble metals live 
exhaust Then, in order to improve NOx punbrtm capac *** -s kn w um oxjde; aluminum 203 ) is known as an 
together in a perovskite mold multiple ox.de. On tte «^rh«Mhe M WW d temperature 900 degrees C or 

outstanding wash coat ingredient which can ™.ntam a h.gh spec ^ace^ ^ CQmpQnent catalyst which can be 

coexist with an alumina and it is possible to add noble metals. 
SSL* to be So,ved by the Invention] When a p— mo, 

at the about 800-degree C elevated temperature .n^ ^d S5o3 ^TlSSuSoa does not have catalytic activity, but when th.s 
perovskite structure reacted with an alum.na and generated ^rel^Zas excellent in the catalysis is destroyed produces rt. 
generates, the prob.em by which > e ™f and while enabling it to maintain a high specfic 

^ace^ 

generation of LaAI03 and it was made to maintain a catalys.s. 

metals), the 2nd layer in which all conta.n the ™"»\e™de g^™ 5 ™™^ are supported by either at least. In the desirable 
or more, and 0< x<1 - having - the st layer, and tii ,2nd ayer no^.em< w ^ ^ M ^ ^ ^ part 

mode. Ce and Zr. or the heat-res.stant ox.de that con^ns rare earth ™™ s ^ ^ ^ |ayer 

serves as a multiple oxide or the sol.d solubon ^« *J^5^^3dTh the condition (a configuration, grain size punty, 
[0006] What is necessary is just to use an alum.na and a ™™ componem . For example, more than 20m2/g of specfic 

specific surface area) same with generally be.ng used as ^support : of a JJJ^JJ* condition. Although especially the ratio of Ce .n a 
surface area is desirable in order to hold a ^^J^^^^J^^ to 50 atom, and rare earth metals other than Ce 
heat-resistant oxide. Zr, and a rare earth metal ■ < J^*^^ < S*SmS become the atomic ratio of five to 30 atom, 
zero to 100 atom preferably five to 100 ^ to "^^J £ mairSng a catalyst component in the high distribution 
[0007] The effectiveness by the alum.na ^.^X^-S to^JSS. exceeding 800 degrees C. Although it can be used as a 
condition, also after carrying out long duration use at * e elevated ™V«ku acit over NOx is a | itt le .nfenor 

three way component catalyst also in ftseff [ perovsk,te ^ n ^^^ P ^ over NOx, little addition of the noble metals, 
compared with the purification capacty over HC or J^BUSU kite mold multiple oxide up or the pan also on the 

such as palladium, was carried out Noble Tare supported with a deposit condition by high distribution on 

alumina and the heat-resistant ox.de. ^.^^^^J^^ hand, or a heat-resistant oxide by dissolution and a deposit 
the alumina of high specific surface area wh.ch does not a|sQ at the elevated temperature exceeding 800 degrees C 

maintained by altitude. 
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catalyst components in this invention ,s des.rable. If neat - res istant oxide is hard coming to appear and s not 

«n7,.tS^ 

o^piatinum group, or too sorts or more. When Pd ,s used among these nobis™ ^ ^ ^ g Ev „„ f 

mount of nobl. metals hss 0.1-2 desirably good *of «» <**^» » ^ metals ^ 0 .01 * of the weight, and rt exoeeds 5 * 
improvement in NOx purification oepaody .. inadequate whenj *ert .are tew ^ fa ^f^on. gram 

7*. weight oonversely. NOx ^^^^"^"co^T^nZ. way component oatalyst Thus the oata^st 
^S^u^t^ 

noble metals sink in or adsorb, to make it support P^X desiccation. In the case of the approach of making P H of a 
manufacturing the catalyst of this invention, and just to calc.nate after ae « cc ™ J . ,. togethe r As a water-soluble noble- 

n^e^ls^ wate/so.ution four or less at the safe oTfS 1^2 solution indicates strong acid nature 

^Taqueou ammonia and an acid may be added in basic ^^^^^^^Slt prepares and uses so that aqueous 
set to pH>10. ltd 

rS:"SS:™r;«^ on L surfao. or * added ZK>2 end nobie mete,,, suoh as Pd. 
were made to live together. 

[0013] . 

==ssssf~"~ — •— 

[0014] Next, how to manufacture the example **BBjBMA expla me a. um 2Q3 powder 10 0 weight section of 

Procedure 1 : The ion-exchange-water 50 weight sect. on 'f a ^~ ^ * * ^ tne zircon ium nitrate (ZrO 2-minute wt(s)[ 40.12] %) 
^treatment marketing of an alumina, and ,s "^S^^^^cSo^ it holds for 30 minutes and is made to agitate ,n 
49.9 weight section is dissolved in the '^? , r^^^^^ i , M1 d to adsorb at 40 degrees C. Then rt is made to dry m 
addition to ZOgamma-aluminum 3 powder which came L^tE Sng well every 30 minutes and dispersing moisture, rt .s 

99.9% of purity and TREO(a.l rare earth r*^L^£So£S 2e solutions. And 26.0g (contained 21 .7% of the .weight by 
in liquid densrty 1.51 and liquid) °f oxy-z.rcon.um nrtrate <^ <JJ™n (Y(N03) 3) water solutions was added, and it dned m 10-hour 
20Y3 conversion in liquid density 1*2 and Jj^J^ « tS^SLi^ Pe rf °™ ed at 600 ° h atmOSphenC a,r 

atmospheric air at 1 10 degrees C. having ag'tated we» and rnwing. n a obtained . n4/ , ftJI . m 

f hours, and about 150g heat-resistant Sena ^^^^^^b mold multiple oxide (La0.8Ce0.2) (FeO.eCoO^) 03 
[001 6] Procedure 3 : The preparation approach of m ^ a ^lZT^Z H of lanthanum nitrates. 26.1 g of cerium nrtrates. 34.9g of 
powder of perovskrte mold multiple oxide crystal «E^5^J~E£ in pure water were prepared. Next. 0.51. of water 
cobalt nitrates, and 0.31. of water solutions ^'^'^V^ was prepared. The neutralization copreap-tater 

solutions which dissolved 50g of ^ * a *°^ The vacuum drying was carried out after nns.ng the 

was dropped at the previous water sdut.cn. and the copr acq prtato waso henc ajr at 600 degrees C . and rt calcinated in i 3 

coprecipitate enough and filtering it Th. s was gr ou nd after b ^ 3 tourrt^ O (Fe(La0.8Ce0.2)0.6Co0.4) 3 was created, 
hour atmospheric air at 800 degrees C after that, and ^^IS^'lSSSI / Zr02 processing ] obtained in the support procedure 1 
[0017] Procedure 4 : The aluminum203 powder 100 ^J^J^^^J^ 2. the alumina sol (aluminum20 3-m.nute 
of an alumina, the heat-resistant Seria powder 50 we.ght secton ^obta ^J^,^ ^ alumi nium nitrate 7 weight section m 
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and the siunv' was obtained. The excessiveft wa^ 

cordierite honeycomb. After drying the honeycomb behmd la sk^y coat at containjng an alumina 0 f the 1st layer was 

and 250 degrees C of alumina support honeycombswere ;^ a £™^3^ which a n alumina [ finishing / ZrOZ 
60 weight sections per honeycomb capacity of 1 1. Th, ™*eria\2 of drawing in which 4 [ layer / 1 st ] was formed, 
processing ] and heat-resistant Seria coexisted on ^^J^^^ on ^^ m the support procedure 3 of a Perovskrte 
[0018] Procedure 5 : The perovskrte mold mutapleox.de so. (solid content 10wt%) 50 weight sect on (the sohd 

mold multiple oxide, The heat-res.stant Sena powder 15 weight ^section x ^ rf ^ so , ( , d 

content 5 weight sections) which were obtained ,n the >*£^J£&1Z^ 48.7 weight section for 12 hours so thaV total 
content 30wt%) 3.3 weight sect.cn (solid content 1 we. ght _ sect* ™ «™ ■ P and homogenei ty was coated, after 

solids might become 50wt(s)%, and the slurry was 4. After drying the honeycomb behind to.s slurry 

making this slurry flow into the alumina support ^^^^^^^.t 600 degrees C among air for 3 hours, and has the 
coat at 120 degrees C for 12 hours, the honeycom J^L*r3£3 thTheat-resistant Seria coexistence on an alumina support 
^^X^^^tZ^^ — eto-d mutaple oxide and the heat-resistant Sena coexistence 
were 90 weight sections per honeycomb capacity of II. Da|ladium nitrate solution (Pd concentration 4.4wt%) of noble metals 

[0019] Procedure 6 : 38 weight sections IB ^™ Pd, the ion-exchange-water 50 weight sector, was 

Pd was carried out so that it might become the 1.67 ^'^^"^ immerse d, the honeycomb-like sample obtained m the 
added, and it prepared to P H<2 (an actual measurement mjH-1 -8) It was -mm ^ ^ ^ ^ ^ d at 

procedure 5 in this palladium solution was held at .40 degrees C for I nours rf was obtaine d. 

?20 degrees C for 12 hours, it calcinated at which consists of that wrth which the 

[0020] (Example 2) Drawing^ expresses the 2nd •^J^^JJ^b support base material 2 processed [ Zr02 ] and heat- 
thing on the 1st layer 4 with which the J^J^^ supported the pal.adium 8 of noble meta.s to 
resistant Seria coexisted as compared witn tne example ui »■ °"" . 

PEBUSU kite mold multiple oxide powder, and ^^^^^S^ Pa liadium is beforehand supported with this example 
[0021] Next, the manufacture approach of the example * JjMSJ^JJ an example 1. As the approach. 38 weight sections 
to the perovskite mold multiple ^V^P^ ™^ out so that it might become the 1.67 weight section 

measuring of the palladium nitrate solution (Pd concentration 4.4ww was °» H<2 ( ctua| mea surement is pH=1.8). The 

by part for Pd. the ion-exchange-water 50 weight section ^^J^^^^^ -ere obtained in the procedure 3 
'erovskite mold multiple oxide powder 75 we.ght ^section and ^"^e d fl 30minutes at 40 degrees C. Then, after drying at 1 20 
were added to this palladium nrtrate solution. ^^g^^^ Jours, continuing churning, the agate mortar ground and a 
degrees C for 12 hours and calcinating at 600 degrees » C among ^ w , e oxide powder 75 weight section is equivalent to 
185-tnicrometer mesh was passed. The support base material 2 like the procedure 4 of an 

s-fr:T.«^«ti™----« rtd 

by the surface, a perovskite mold multip e ox.de an id ^ f^™,^ 8 of noble metals is supported to 6. 
2nd layer - having - the 1st - layer 12 - and the , 2nd layer oi -the 'P 8 '^ 8 ^ the support base material 2 with the 1st layer 
[M23] The manufacture approach of the . xample of zSTprU.-ni ]. and alumina support honeycomb 

n the procedure 4 of an example 1, it replaced wrth i^^^^^;,^^^ honeycomb was immersed ,ntoe 
support was obtained using 20gamma-alum.num 3 ^^J^^^^ (Zr02 (N03)) water-solution (it is 25.0wt(s)% by 
solution which added the pure-water ^ht section to toe oxy a so)ution was made to st i c k to it then, the 1st 

ro^^^^ 

drawing 3 was obtained. _ vamn „, 1 9 is the layer with which an alumina and heat-resistant Sena coexisted as 

[0024] (Example 4) Drawing^ expresses the 4th example 12 is the 12 top - the 2nd - as layer 10 - drawing 2 - 
wdl at VawiQgJJ . an d is supporting Zr021 4 [layer / 1st ] on til J^JT^* J de powder , and heat-resistant Seria 

the same - the layer wrth which what supported palla urn to Pyj^T-n ^ „ ! 2 and 14 by the same actuation as an 
coexisted is formed. The method of manufacturing ^ example^ of *aBBK±£^^ an _ xample 2 on it 
example 3, and can carry them out by combining a Ration of toe 2 nd laye c£)existence layer of the alumina processed [ ZK)2 ] 
[0025] (Example 5) Drawing^ expresses the 5th example 4 Jayw / V st w ? _ skite mold multip | e ox.de 

and heat-resistant Seria which were formed on toe support bas«^ ^£ 2 _££ , ayer of palladium 8 is supported by 4. In the 

^afto^ 
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6 according to the example of dj^ing_5 «ltft™t ?^**JJ ® n d layer of heat-resistant Se^om 6 with 4 in dj^wjngj. . The 2nd 
[0027] (Example 7) The 7th example removes the 1 st layer of theZnd layero respectively , and tte 1st layer of the example of 

wrt h which a perovskite mold multiple oxide, ^ by ^ ?Q2 

can skip procedures 1 and 4 in the example 1 , and can weigh ? sectio ns. and making the support layer of a 

processing is not made in the procedure 5 making P^ W ^™°£V^ the 180 weight sections per 11. of honeycombs 
Jerovskite mold multiple oxide, heat-re s.stant ^^^"^SSTS^ 20Pt-Rh/aluminum3 catalyst which is a catalyst for 
[0029] ((b) The example of a companson The example ^^2^?SpH«i content was the 0.54 weight section. The catalyst 
automobiles already put in practical use te . oa ^ i ^^J^^^ 1 , and the measurement result of each catalyfc acfvty 



[0030] 
[Table 1] 
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[0032] Measurement and the durability test ° f °^° of ce,s 400-/inoh 2) cordierite 

Activity was measured for each sample following model gas. The inlet gas temperate to a 
support (the diameter of 30mm .die length from a'room temperature, and makes purification temperature 

catalyst shows gas temperature, it carries ' <^ a ^ Z„ to 50% of jni ti a l concentration 50%. 

passes along a catalyst was made into 30,000-/time amount. 

T0034] . v ^nia%.niQ%H2 0 87%023%CO2 8%8%NO0.17%0.17%O2 0.65% 

Kas Lean gas CO 2.6 % 0.7 % HC (CI conversion test above were switched everv 5 

1.8 % H20 10% 10 % N2 Remainder Remainder [0035] The nch ga and ^an g ^ ^ Q _ nd ^ 

seconds, it repeated at 900 degrees C for 30 m.nutes Re cycle of^O ^IZned approach also after the durability test. 50%, each 
durability test was performed. Catalytic activity ^"J^^^.^ of a comparison in catalytic activity. Moreover, 
catalyst by this invention has low punfioation *r*£*»£^ oxide and alumina which are a catalyst component 

although UAI03 (JCPDS card **^002» t^e^TjTo^onl a result of measurement by the X diffract.cn of the 
reacted, and was produced was detected in the examp^» measurement result of each example, 
catalyst after a durability test. LaAK>3 was not detec ^°^ e ^sed Td are further supported also in a lower layer by 
[0036] When CO and the NOX purification engine ^°^" C ^^^l^ ne performance of Pd improves. Especially when it 
concentrating only on the maximum surface and perovskite mold multiple oxide and the alumina were 

supported only in a lower layer. HC punficaf on ^2^™^^mold multiple oxide and an alumina was prevented by making 

a :r m ;^ and * became c,ear * at cata ^ c * 

maintain also at an elevated temperature. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] - v - mn i B 
rDrawingll It is the important section sectional view of the 1st example. 

It is the important section sectional view of the 2nd example. 
mrSS It is the important section sectional view of the 3rd example. 
STl It is the important section sectional view of the 4» exam, , e. 
©rawing It is the important section sectiona view of *e 5th example. 
[Drawing^] It is the important section sectional view of the 6th example. 
[Description of Notations] 

10Ml£ S£5* — Supported Peliadiun, pf Npbie Metpis tp Perovpk*. Mpld Wi Oxide 
fltye" wSlieh M™. Which is net Processed ZK>2 end Heat-resistant Serta Ceexisted 
14 ZrO Two-layer 



Powder, and Heat-resistant 



[Translation done.] 
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^B»*na**>=5cWi«iUT:«ffl-c***«. no 

l0 xCOTf 2»^fk^* 5 H C^C O K*tTS^t66*KJt 

^-c^^^-c^-So *c-e. NOx{c»raiStt** 
»5fcftK;^J?-)Afi: i'©*^)S%^»^ JU ^ fc„ « 
^tt^o^*^ hS«^BMfc«U:. XKS61C7JI/ 

a©7jw 5 ^-^w(»ttBMb«)±T?o*f nwaR-ew^ttK 

8 0 0-C=S:M^€»iii®-C*>^S©^^®* Ji: < < • 
50 ^brS14* 5 lSiet{c«J#3nS„ 



[0008] ##Hfc**W*)!*«fiJefl'<D 1 oT&S^a 

(g< v aK8 0MI9<J:0^<ft*4T;l/5^lH*tt 
Hffc*©«** B W5*i K < < ft D#* b < ^ a ^ 

ha«£Wb«©m j*shb»& 

[0 009] &©&$$#?& SlfcSys«6£i£©R 
u. Rh. Pd. Os. I rRtfPt©9ft*6»*h 

)jg©e«MI&£««:*t U 0 . 0l~5 aa% . a* L < 
bo. i-2sa%#J:i>. j*aaw*o. onw 

j^k: 5«a%=&M^r i> n o xiWbSfcfrwiSSr*- So c 

ztm oh*, ws- ttmm®) x*m^z. c© 

J:5tC. *«WK*»**I«IB. 8 0 0*C*iHW.**ia 
■Cfc WXtt©* 4fctB*»»^^iWtffl-7n«« t ft 

So 

[0 0 10] #|OT©j|^*S«**#B©5%. S£ 
*4Xet?» P H* 4 «TX« 1 0 «fc 9 

i-rs^a©«^». **tt*$Mti/tttPdc 1 

PtCh, RuC l a *3HiO&£<Dtt<bft. P d 
(NO,).. Ru(N0 3 )3, Rh(NO J ) 1 fti'©ili»a. 
PdtNO.XNH,),. PtCNO l ).CNH J ).«C^©S? 

[0 0 1 l] *MW**««©pH*10J:D**< b 

$A5>*a9-f FPd(NH,) 4 C l.^h^rs^ 
* 5?9 A*B$& P d CN H , ), CO H ) , ft £©tt*tt*» 
«KT>*-TjM»WH^L*pH>1 0tcfc*«fc9 
KWLtffll***. PdCl„ PtCU. RuCl 
..3H,0&£©ttfb». PdCNO,),. Ru(N 
O.),. Rh(NO J ),fti'OWfi- XBPdCNO.) 
, (N H 3 ), . P t (N O , ), (N H 3 )* ft £<M>- b a 5>T 
5 >*£ ^©WfcK«««:7>*-T**t6aiU"C P H 
> 1 0Ktt*J:5KlBI(bTJBl>&. 
[00 12] 

[28JB©«&S] *IWJ-CBZ r 0,*8SJnuyfcXtt«H 

a^stf b«%«to» 2 mzmm b . p d % <t*©«£Ji * 

^S-tf/c©^. 8 0 0-C^M^.SlBS-e^^o^X* 
[00 13] 



W7-8 0 3 1 1 

4 

[idkMl 

±KJB« 3 ft?cj*B«ll©SI5#®Tffi*^*> U fc fc©T?* 
So HfMStt2JiK«Zr0 1 t?«lSn*:riU5^i 
W$Hz«J7 ((Ce,. ss Zr„. J ,Y,.. s )0 1 I^iit 
rg) ^#Uc^DS4^J343n. *©81)B4-BC 
U^a^*^ hSS1fc£BMt*KLa...Ce..,XF 
e, .,C o. . 4 )0.4IWB4BICiHI(Hs VTtf&ffbitM 
2®6^BR£3nT*5 0. ^lH4Sy £ m2J16«:«ft 

[oou]*K. 01 ommm^mm-rmmic^ 

TfJSS©T -A 1 iOjSSl 0 0 SSffitC -f * 5 

osmp*»i*.. «#t/t£«3tfs. *k. whs?* 

3-;KZrO,^40.12wt%) 49. QfiSlS* 
* & 0 «MWCJ»* b • 3 ti/c t - 

Ai,o.tt*«:mTW*u 4 0-c-c3 0^ra«^t 

T®*3-t±So *©tft. 1 1 0TCfc#WSttfc*-^> 
-o *-Cia»3ti:So 3 0#C&tCJ:<flH*U 

3tffcf£. 1 1 O'C-Cl 2^HISi»3-liSo ia»byt» 

«M^*ffli»r^*-ce oo*c-c3i^ia«EjSb 

fc«. JL»-C18 0MmJKT©^*3K»»U Mitt 
Z r O, ^HKfl-ffcS-tffcA 1 , 0 3 f83fc£f#fco A 1 , 
CiZrCOllftttl 0 : 2r*o?i:„ 
[0 0 15] £12 : Wi*ttBWb4il©W& 
7jRt-f^^*^ hffi«£BMb»i£*»Kffl<*£ 

«©m{b-fe tf •> Att* (C e Oitt&tBft 1 3 0 mV 
30 g. JSES9 9. 9%/TREO <.^*ddRBMfc») ) 1 
11. 9g*ffllU tn(Ct+ isffiMzs^ 3 r. ^ A 
CZrOCNO J >.)*««(«ftai. Bl.jWKZr 

0, ft»-C2 5. QMS%^%tiZ) 147. 9g.R 
«^ ? b «; •> A CY (N O, ) s («tb* 1 • 6 
2. «*KY 1 O i !MfC2 1. 711%tSh5) 2 

i o^ra^«*-c^b/t. *©a, *M*-c6 oo-c 

r3WIIB*a*fTttl>, WSa-feUT {CCe„. 65 Zr 0 . 

1 . Y...,)0 1 *£!KfcW> %fil5 0ff»fc. 

40 [0016] fg3 : ^a^*-f hffl«^BMl« 
i^^^*©S?iS^ffi 

^ta * >f h fi«^BWb«ICL a . .. C e . ., ) (F e . .. 

co..,)o,»*©»i*Wffi*ittW-rs. 

103.9b, «^A26.1g. WBIa^*h3 
4 .9g, 18SI0c7 2 . 7 g *tt*K«BOfc*ie«0 . 
3 'J » h>l>tffl*bfc. ^ftmtfcSUi L-TBM^ 

h <;>5A5 0g4jffl?lfc*«i0 -5 'J * f-^^ffl^ 

/Co -e©*tt^?:+^*^o. isau/c^. 

50 /Co chtBOOWSWIWlW'tWi. *95*t> 



(4) 

5 

*©«, 8 0 0XrC3»B*«*t!««*tT*lr», 3 6 
(C®»U (La..,Ce, .,)(F e. ..C o . .,)0,©» 

r o o i 7 ] £ffl4 : r^s^©*^ 

fWltttfcZrO.JSMfJWDAl ,().»* 1 0 0* 
*vOU (Al,O^10.23wt%) 4 0SS8B. R 

aagpii4>(C5ft-;i/5ii/«:T: l 2Htnili&^U *5 y io 

A3 ift«©*-3y--*0C*&l.>. ^-K=>— ^ 

^v^jt. ^ 9 ij-3-h«©^-*Ati2 0x;t? 

ofc. C©ttSltt0 1 ©tSf*at*2_LfcZ r O z *>« 
[0 0 181SB5 : *co:/**Offl«a.Wfc* 2 

©ait 

SB. #*2-c#fcW»-fey7»*i5*»*. -feurv 
* (hb» i o w t %) 5 ommm (i^-c«5*i 

ff) Hi&*Jfr*~T*S* (®ff*#3 0 w t %) 3.3 
(HJBfl-Ctt 1 *SS&) £«fr#5 0 w 1 
%i ft * J: 5 K*fc*4 8 . 7 **gP<t <b 5 * 

CC«fc9 1 2ISIlM^bfc#&«^^** y ~* Wt " 

As*fc«. <w*D**y $-kp-^ 

cC^U-a-hS*©"-*** 120 
•Ct? 1 2 ttimeMttttfcfe 6 0 0 -C-C 3 f$Rflg£ 

jfcUTT* 5 <*lJi4> ©±K^O^^*-f 

b a«£SMfc» twin* v r ftfiw>ss» <* 2 ■ 6 ) 

UteWfcWiWJ** 'J 73^©SJ#BW^*^* 1 
ij , 9 OSMTft^fc. 

[0 0 19]a®6 : *^JRPd©fflJ# 
WK^S^*** (Pd$S4.4wt%) *Pd# 
t? 1 .6 7 Hit Sfl £ ft 5> <fc 5 GC3 8IiilSftlH"Sb> W * 
>ja»*5 0 PH<2 0£$«pH = 
1 8)K«»Ufc. C©-* 9 5 
fc^i*i>*W->:/**««U 4 0-C-C2B$|ffl&#b 
-C P d £l&»3 &tc. *©8L 1 2 0 'Ct? 1 2 HSffltfe*! 
Stifca. ^M4j-c6 0 0'C-C3^ra^Sb- Hl©tt 

[0 0 2 0] (HJ6W2) H2JS»2©^Jt«*«*> 

jmwsm 2 ±© z r o, wm&T )i 5 -r tmm-t u 

7 £*9«?l/fc*lJB4±©*2)Bl 0#. «-f**4 



«M¥7 - 8 0 3 1 1 
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hS1g£i^bW*fc^lS©^^A8 U/c 
4>© iWiH2 U 7 £ Ofc *>©*» 6 & 4£"tf8* b 

[oo2i]'XK, 02©fis&0!]©S!tf£:£&K-oi>-ri& 
w-r*. c©3S^era**W 1 ©#i®3 •ctffc-ip ^ 

4°4wt%) *Pd#-Cl .6 7**»&&*J:5K:3 

saMantftu -{*>sait*5 0«jw*in*. ph 

<2 «BpH= 1.8) K»U. C©W< 
»5K7 5»*gflt&*2 OMMgPi^fln^-C+^W^ 

u 4 o -c-c 3 o ftmem *©a. * 

#612 0-CW12*limHtU £»4>B0 0*C-C3B# 
IH«BSUfc«. «>©5?l»'Cf&1*b. 180 urn©** 
J/atiiSttfc. hSS^Hb»*7 
5Ma5(C*fb^ttIbfc^^^OA«^«^-Cl -6 7 

2iCffllJ14*ffMbfc&> «fc«l©*«5"C»2» 

^K^-C±IB©^l©^cPd^^a^*'f h 
ffi«^«{fc«»3K*ffl^»2)B10*»l«L. 02© 

[0 02 2] (*»«3) H3BJ»3 ©*»«*«*> ^ 
/c^©-C4>S„ jaft»W2±tc^i)li2ibt:zrO 

.Mi*** sn-ci,»ttir»r * 2 -r mm* y r t 
s*wi#j(Jiasn. ^©ajiicz r o, 1 4*»a*S3 

tiWi*yri**»s«*i(i2JB6***sft. 

0 HI 2&D f ^2B6K^«©^7^ , 5^8?:Ji^bT 

[0023] ms^mmmomws&ic^^^ 

zstrrm. zro,w»*or*5t«ttKfUt 
*«dt - a i , o 3 t»**m^rr^ s ^ffiJt^^-* 
Ae#*»fc. ttvtoaP**-** (Zr ° 

(NO J ) 1 )*MMl' 51 > Zr0^gt-C2 
5 0wt%) 7 2MBBK*Wc3 7 8MBIl*in**: 

40 «***3tffc. i2oxrci2«mwai3 
if. 8oo*ct?3«M«au"cr*3^iiMfc* , JT«« 

11 1 2±KZ r OJ 1 4 

r. «MHi©*«5atf*«8t«Wlib"C. 03© 

[0024] (*»W4) H4t*»4©fB»W*«*>b 
/c4>©t?*-&o jmH12Ba3iBC<T*5^iB 
jm^.jT*«Sffbfc»'r*D. lE-OSWCZrO, 14 
*lffl»U"C^*. * 1 » 1 2±{CH21 1 0 i U-C0 2 
50 tPD -<P^*^ H*^Wl««*K^5^A 



mn^fcho mm* y r £ #3£# n 

JS0fl 2 ©& 2 B 1 0 »i3W«fP*a*^*>* £ C t «: J: 

[0 0 2 5] (9BMM5) H5t»5©WW*fe*foO 
7c4>©-e&£. m«4ttlSIWU£l3l&<ffl<*«*2 

[0 0 2 6] (mmmQ) mitm6<Dmmmmt)L 

Z r 0 1 «^&3ttTl,>fc^7A'5*£W*fc fe > , '7'& 
©A^jg l 2±KZ r O, 1 4«3nfciOt$, 
* *©»1»1 2±CC®5©^2BiI^D<. 

x* h sa^«Mt« 4 ©##■ 6 

StlTO*. »inil2Ktt^5^A8*^SnT 

a e ©*kw*. » i ■ 1 2 . 14 mm*m 3 
6 (ojtmz® 5 ©saswcffco 5 c i K <fc 0 K36 



0 «fH3p7 -8 0 3 1 1 
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[0 02 7] <jwm)*7©MM*tt. Hi KM* 

■c»in4t»2iB6i*» mm* <; r*i»^fc 

07©fUfcfll«. HI©***®* 1 * 4 * 1 ** 

*««u »2ia©«^e^tt^ 0 ^**^ hfi * ,a 

«Mb«»5iai*9 0fMW«ctKJ:oTW« 
[0028] UHSWa) H*Mflatt. ^a?X#>f h 

SKflfeftD*.. «**10 8.7*«»iU 

ij a mw&mub. mm* u trifta s *##©« 

[0029] tt&ISflb) JtlMKbB*-CK3»flfl:3*i 

w*s»«8«*c**p 1 - Rh/A 1 * 0 '* (K * 

20 t-Rh 0.54 *»gp-C* -o fc. <mWm> 

o %mku&*^ l- *>©^ * £ • 

[003 0] 
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2 3 8 
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23 1 


2 4 1 
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1 5 5 


1 6 7 


16 8 


2 2 4 


2 3 4 


2 19 




16 3 


1 7 1 


16 4 


2 2 7 


2 3 9 
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16 6 


I 7 6 
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230 


244 


2 2 0 




17 2 


1 8 6 


1 7 0 


2 4 1 


2 7 2 


2 3 8 




17 5 


20 1 


19 7 


2 8 3 


2 8 4 


2 6 8 




19 2 


20 7 


19 7 


28 5 


2 9 8 


2 8 1 



[0 032] wm&am&tmfiMmmTv* *> k 
tfftofc. 
mmm<om& 

j^ijAiK (-fe^4 0 0 /inch 1 ) 3-i>*T7-f bfi 
(*(iS3 0mm, g3 5 0mm)KS^SnWn-e 



CO 2.6 % 

HCCC»«JRMD 0.19% 
H 2 0.87% 
CO, 8 % 

NO 0.17% 
O, 0.65% 
H.O 1 0 % 

N, »» 

r o o 3 5 ] m^MM 

±f B© U 9 ^iV-^t5 tH*Ktt 0 »*t 9 
00'C-C30^. 7 5 0*C"C3 0a©1f'fi'JV*l 5 0 4 
m 0 £ L r W^WR* ff ft o fc. W^K««K «» WE© 

«>Ifc«W«fc 0^50 %HMt»W£< . ««KSttK«ti 

,(JCPDS*-FNo. 3 1 -0022) *M*W3 
[00 3 6] Pd(i^^)i©^ti:**u-cffi}#-rsct 



*NO. CO. HC (CH. + CH.) ©**l*ti**«ffl8 
ii^©5 0WiCffiTLfciBfi*5 0%*fKfc®K£ 
[0 0331 3E/C ij,?^i'J->^BtW*i 
llMPK«9»«.fc. M«*a4 (S 
V) B3 0 ,0 0 
[0034] 



0.7% 
0.19% 

0 .23% 
8 % 
0.17% 

1 .8 % 
10 % 

KiOCOiNOXtWfctttt***. $P>tcTJiK:&ffl 

j#uyfc»^K«HCiWfctttt*»iai±T*. t»©*kh 

3 6KT*3^ttWlHiR«T^S^«±IBKZ rO, 
i7 ;H * £©B36*BSltU IWiffitt^Wa-C t>1ft& 

[Hii©«*ftSHBl 

[B 11 HI ©Htt«©S«IWffflH^**- 
[02] !82©^0U©lSBI«Tffi0-?*£" 
[S3] »3©l«W©lH8WiIiH"C**- 

o [B4i miommmvmmfimm-c&z. 



[061 me<Dmmmo>mmimm-c$>z. 
2 m&mtt 

6 D :T * * ^ h iifit 8Hz HT4*« 
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it 8 fflfcStlfc^S^A 
10 * h ®a^BMt*»*K*£K© 

2M 

12 ZrO,«HlS*lTt>a:l>T*5^4*ilk* 
•J 7 £#£#1, fell 
14 ZrC^H 
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